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(57) Abstract 

Disclosed is a metbod <^ androgen replacement tiiwapy to maintain or restore a woman's ^lysiologic normal^, incl^Jng^ , 
bone rv^oter staWUty. ^ taction, and energy. Also described is a method of treating or preventing oste^w | 
b wom^ A^^ is administered pharmaceutica] compositions, comprising a non^romatiiable andi^ without esttadiol 
I rny^trog^iic compound, by a route'^other than the digestive tract, such that 5 to 500 miaograms of the non^aroim^ 
«»droeen is ihninistered daily. Pharmaceutical compositions for delivering a non-aromadzablc androgen to a woman at higier ttim 
^mS^k of breast cancer or endometrial cancer, are formulated to deliver an effective dose transdoiijdly. tcansmucosaDy ^ 
^HeUvery route, except the digestive tract Non^aromatizable androgens that are contemplated include to are not Imuted to. 
meAvltestosterone, 17-ali*a^ncthyM^or-testosteiDne, danazol. fiuoxymesierone. metiiandrostenolone, oxandrolone, OTymcAolMie. 
SS>lol and tcitolactone. But also contemplated amoung useful non-aromatizaWe androgens are androgenic prc«estiM. mcludtag , 
^o^trri norgcstimate, norcfliindrone, noretiUncdrone acetate, norgestrel. ethynodiol diacetate and IcvOTOgrafrd. The absrace tan 
^ com^sitiOTS of estradiol, ot any estrogenic compound, such as testosterone, avoids the cstr^en «cp<Hurc ^^^7^ 
ST deUvery other tiian ingestion pemiits lower effective doses and thus lowers the nsk of virilizmg effects and potential 

liver toxicity than previously available androgen replacement preparations. 
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HORMONE REPLACEMENT FOR BREAST CANCER PATIENTS 



BACKGROUND OF THE INVENTION 

Throughout this application various ^plications are referenced within parentheses. 
The disclosures of these publications in their entireties are hereby incorporated by reference 
in this application in order to more folly describe the state of tiie art to which this invention 
pertains. 

1. FIELD OF THE INVENTION 

This invention relates to the medical arts. In particular, it relates to a method of 
replacing androgen in a woman and a pharmaceutical composition useful tiierefor. 

2. DISCUSSION OF THE RELATED ART 

Women experiencing ovarian hormone deficiency resulting fiom natural menopause 
or surpcal removal of the uterus and/or ovaries, are at higher than normal risk for 
atherosclerotic cardiovascular disease and osteoporosis. Chemotherapy used to treat cancer 
in women may also cause ovarian failure, increasing their risk for these conditions. 
Cardiovascular disease is the leading cause of death in women, accounting for 36% of aU 
deadis and kilUng approximately 380,000 women each year. Osteoporosis, a loss of bone 
density and strengtii, is a serious condition affecting one-third to one-half of postmenopausal 
women. Nearly one-tiiiid of women over 65 will suffer at least one vertebral fiacture as a 
result of osteoporosis; fiactures of other weight-bearing bones are also common. In addition, 
many postmenopausal women report reduced libido and sexual fonctioning. 

Estrogen replacement tiierapy (ERT) has long been used to prevent cardiovascular 
disease and osteoporosis in postmenopausal women and thus extend their life expectancy. 
However, ERT has becai associated witii an increased risk of cancers of the breast and 
endometrium, tiiromboembolic disease, gall bladder disease, and, in some cases, idiosyncratic 
increases in blood pressure, hypercalcemia, hypercoagulability, and hypertriglyceridemia. 

Therapeutic combinations of hormones have been useful to reduce the cancer risk 
associated witii ERT. For example, progestin has been co-administered witii estrogen to 
prevent endometrial hyperplasia and carcinoma, but this combination has disadvantages 
associated with continuing menstrual cycling and symptoms such as cyclic depression, breast 
tenderness, and otiier symptoms resembling premenstrual syndrome. A combination of 
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estrogen and phytoestrogen, reduces the risk of cardiovascular disease and osteoporosis 
(Hughes et ai, U.S. Pat No. 5,516,528). while avoiding these progestin-associated side 
effects. 

Combined estrogen-androgen replacement therapy also may have advantages over 
5 ERT alone for women suffering a deficiency of ovarian hormones. Male hormone, or 
androgen, such as testosterone, is produced by a woman's healthy ovary, albeit the serum 
levels of androgen in women are normally much lower than those found in men. In women, 
androgen plays a role in promoting cardiovascular health (P.M. Sarrel, Cardiovascular 
Aspects of Androgens in Women, Sem. Reprod. Endocrinol. 16(2):121-27 [1998]), in 
10 preventing osteoporosis (Kaunitz, The Role of Androgens in Menopausal Hormonal 
/?ep/ac».MenopauseandHormoneReplacement'nierapy26(2):391-97[1997];Hughes 
etal.,CombinedPharmaceuticalEstrogen-Androgen.ProgestinOralContraceptive,\J.S.?a^ 
No. 5,770,226), in maintaining sexual drive and function (J.K. Wamock el ai. Female 
Ifypoactive Sexual Desire Disorder Due to Androgen Deficiency, Psychopharmacology 
15 Bulletin 33(4):761-66 [1997]). and in enhancmg women's general energy level and sense of 
y^\l.heiDg.(MJ.Rosenhsrgetal.,Estrogen.AndrogenforHormoneReplacement 

Med. 42(7):394-404 [1997]). In one study, testosterone replacement therapy also led to 
increased body weightand improved quality ofUfe for women suffering ftomAIDS wasting. 

(K. Miller et al. Transdermal Testosterone Administration in Women with Acquired 
20 Imm»nodeficiencySyndromeWasting:APilotStu^,yCl^^oznno\.U^\>.%^^^^ 

25 [1998]). 

Spicer et al (Methods And Formulations For Use In Inhibiting Conception and In 
Treating Benign Gynecological Disorders, U.S. Pat No. 5.340.584) and Pike et al. (Methods 
And Formulations For Use In TreaHng Benign Gynecological Disorders, U.S. Pat No. 

25 5340.585; Methods And Formulations For Use In TreaHng Oophorectomized Women, 
5.340.586) taughttherapeuticcombinations of gonadotropin hormonereleasing hormone with 
estrogen and/or an androgen for naturally andsurgicallymenopausal women; they also taught 
estrogenic/androgenic combinations. Ebert et al. {Methods for providing testosterone and 
optionally estrogen replacement therapy to women, U.S. Pat. No. 5.460.820) and 

30 Venkateshwaran et al. {Transdermal drug delivery matrix for coadministering estradiol and 
another steroid, U.S. Pat No. 5,783.208) taught a method and patches for transdcimal 
deUveiy to women of estrogen combined with testosterone, an aromalizable androgen. 
Commercial preparations combining estrogen and methyltestosterone have been marketed in 

2 
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the United States since 1964 for the treatment of moderate-to-severe vasomotor instabiUty 
("hot flashes"), and other menopausal symptoms in patients whose symptoms have not been 
reUeved by ERT. (E. PhiUips and C. Bauman, Safety Surveillance ofEsterified Estrogerts- 
Methyltestosterone(Estratest*'andBtratest*HS)ReplacementTherewinT^ 
Clin. Then 19(5):1070-84tl997]). These pharmaceutical preparations are formulated for oral 
delivery, as in Estratest* and Estratest* HS (Solvay Pharmaceuticals, Inc., Marietta, GA), 
characteristicdly containing 0.625 to 1.25 mg of esterified estrogens and 1.25 to 2.5 mg of 
methyltestosterone in a daily dose. Methyltestosterone, a synthetic non-aromatizable 
androgen, isa Upophilic compound similar to testosterone inits physical properties, including 
water solubiUty. Methyltestosterone administered oraUy, is known to be about three to four 
times more androgenically potent than testosterone. (R.V. Quincey and C.H. Gray, The 
metabolismof[1.2-'HJ17alpha-metfo'ltestosteronemhumansubjectsJ.^^ 
[1967]). Sublingual (transmucosal) delivery systems for administering greater than 5 mg 
doses of methyltestosterone to hypogonadal men are also known. (D. Alkalay et al.. 
Sublingual and Oral Administration of Methyltestosterone. A comparison of Drug 
Bioavailability, J. Clin. Pharmacol. 13(4):142-51[1973]). 

Other noncombined androgen preparations are avaUable in the form of oral 
micronized testosterone, testosterone creams, gels, transdermal patches, injectable testosterone 
crystals or implantable testosterone pellets for men or women. (Ebert et al. Method and 
devicefortransdermallyadministeringtestosteroneacrossnonscrotalskinattherapeutically 

effective levels, U.S. Pat. No. 5,1 52,997; Ebert et al.. Methods for providing testosterone and 
optionally estrogen replacement therapy to women, U.S. Pat No. 5,460,820; Sidman, 
Biodegradable, implantable drug delivery device, and process for preparing and using the 
same, U.S. Pat No. 4,351,337; Feijen, Biodegradable hydrogel matrices for the controlled 
release of pharmacologically active agents, U.S. Pat No. 4,925,677). 

Unfortunately, for women at higher than normal risk of breast cancer or endometrial 
cancer, ERT or combined estrogen-androgen replacement therapy may be an unacceptably 
risky treatment option. Women at increased risk may include those already diagnosed with 
a cancer of the breast or the endometrium, those who have successfiilly survived treatment for 
such cancer, or those with aknown family history of such cancers. These women may choose 
to forego the physiologic benefits of ovarian hormone replacement therapy due to the 
carcinogenic- and other hazards posed by estrogen. Women treated with estrogen 

and/or androgen replacement preparations containing an aromatizable androgen, such as 
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testosterone, receive an even higher estrogen exposure. This is because testosterone is 
physiologically convertible to estrogen by way of an aromatase-mediated biochemical 
pathway. (D.F. Dimick etal.,A comparative study of the metabolic fate of testosterone. 1 7a- 
methyl-testosterone. 19-nor-testosterone, 17a-methyl-19-nor-testosterone and 17a-methyl- 
estr-5(10)-ene-]7-b-OL-3-one ion normal males, Clin. Chim. Acta 6:63-67 [1961]; R.V. 
Qnincey and CH. Gray [1967]). ConsequenUy, testosterone and its precursor 
androstenedioie are also associated with increased breast cancer risk. (A. Zelemuch-Jacotte 
et al.. Relation of Serum Levels of Testosterone and Dehydroepiandrosterone Sulfate to Risk 
of Breast Cancer in Postmenopausal Women, Am. J. Epidemiol. 145(1 1):1030-38 [1997]; F. 
Beirino et al.. Serum Sex Hormone Levels After Menopause and Subsequent Breast Cancer, 
J.Natl. Cancer Inst 88(5):291-96 [1996]; J.F. Dorganer fl/.,i?«toio.n o/Prerftog^^ 
Estrogen and Androgen Levels to Breast Cancer Risk, Cancer Epidemiol., Biomarkers 
Prevent. 5(7):533-39 [1996]; D. Wysowski et al. Sex Hormone Levels in Serum in Relation 
totheDevelopmentofBreastCancer,Am.J.EpidM 126(5):791-99 [1987]). Aromatase 
inhibitors, such as 4.0H-androstenedione, the active ingredient m LENTARON*. have been 
used clinicaUy in breast cancer therapy. (C. Rose, Proper Sequence of Endocrine Therapies 
in Advanced Breat Cancer, Acta OncoL 34(55):44-49 [1996]). 

In addition, while estrogen-androgen replacement therapy has given reUef ftom 
menopausal symptoms to many women, a significant number have also experienced some 
advcBC side effects associated with the relatively high doses of non-aromatizable androgen 
present in the oral preparations heretofore available. These adverse side effects include 
alopecia (hair loss from the scalp and elsewhere), acne, hirsutism, lowering of the voice, or 
substantial enlargement of the clitoris (PhiUps and Bauman [1997]; S.M. Slayden. Risks of 
Menopausal Androgen Supplementation, Sem. Reprod. Endocrinol. I6(2):145.52 [1998]). 
These virilizing effects are typically dose- and duration-dependent, and they sometimes result 

attypical oral doses after typical replacementperiods (greater than 6 months). (M.M. Gelfend 
and B. Wuta. Androgen and Estrogen-Androgen Hormone Replacement Therapy: A review 
of the Safety Literature, Clin. TTier. 19(3):383-404 [1997]). 

MeAyltestosterone at higher doses prescribed to men (40 mg/day) is linked to 
significantly decreased serum levels of high-density lipoprotein cholesterol and a greater risk 
of coronary artery disease. (K.E. Friedl et al., High^ensity Lipoprotein Cholesterol Is Not 
Decreased if an Aromatizable Androgen is Administered, Metabolism 39:69-74 [1990]). 
More significant for women are reports of liver toxicity (hepatotoxicity) when estrogen and 
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androgens, such as methyltestosterone, are delivered by way ofthedigestive tract. (Steve^^^ 
et a!.. Oral Versus Transdermal Hormone Replacement Therapy, Int J. FertU. 38:30-35 
[1993]). Livertoxicity from methyltestosterone has been noted primarily at doses above 10 
mg given to hypogonadal men and female-to-male transsexuals, and is not clearly a risk at 
lower doses. (G.L. Foss and S.L. Simpson, Oral Methyltestosterone andJaundice.Br.Mei. 
J. 1 :259-63 [1959]; Wamock [1997]; Kaunitz [1997]; B. Ettinger and B. Fireman, Estrogen- 
cmdrogen hepatotoxicity?. Am J. Obstet Gynecol. 178(3) 627-28 [1998]). However, 
individual women's sensitivities to hepatotoxic effects of methyltestosterone may vary 
considerably, and there is a potential for increased risk of liver damage from alkylated steroid 
hormones, such as methyltestosterone, even at doses now commonly prescribed to women. 
(Gelfend and Wiita [1997]; Ettinger and Fireman [1998]). 



SUMMARY OF THE INVENTION 
The present invention provides methods and pharmaceutical compositions for 
administering an effective dose of a non-aromatizable androgen to a woman, which is 
15 intended to maintain her physiologic normality, while avoiding the estrogen exposure from 
currently available hormone replacement methods and preparations. The present invention 
thus avoids the higher risks of breast- and endometrial cancer associated with estrogen and 
other estrogenic compounds, such as aromatizable androgens, including testosterone. In the 
present invention. deUvery of a non-aromatizable androgen is by a route other than the 
20 woman's digestive tract This feature ofthe present invention, provides lower effective doses 
and thus a lower risk of virilizing effects and potential Uver toxicity, associated with 
previously available androgen preparations. 

The method of the present invention includes administering toawomanacomposition 

comprising a non-aromatizable androgen, but without an estrogen or any estrogenic 
25 compound. Forms of estrogen, such as the major female hormone estradiol, are mtentionaUy 
lacking from the pharmaceutical composition of this invention, because estrogen is linked to 
an increased risk of cancers of the breast and endometrium. Estrogenic compounds, i.e., 
compounds that lead to the production of estrogen, are also lacking from the composition of 
the present invention. Estrogenic compounds can include gonadotropins, that hormonally 
30 stimulate endogenous estrogen production, and aromatizable androgens, such as 
andiostenedione and testosterone, which are precursor molecules physiologically convertible 
to estradiol. The absence of estrogen and estrogenic compounds from the composition to be 
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administered in the present methods thus gives to those menopausal women concerned about 
ERT-related cancer risks a therapeutic option to protect against the occurrence and severity 
of osteoporosis, to relieve vasomotor instabUity . and to improve sexual fimction and energy. 
The present invention also relates to pharmaceutical compositions, for the treatment 
5 of women, that include a non-aromatizable androgen deliverable by a route other than the 
digestive tract. The non-aromatizable androgen contemplated in the present invention 
enconqjasses androgenic compounds, whether natural or synthetic, that are not metabolizable 
to a biologicaUy active form of estrogen. Naturally occurring non-aromatizable androgens 
mclude, but are notlimitedto. 5-alphareduceddihydroxytestosterone. Examples of synthetic 
10 non-aromatizable androgens include, but are not limited to, 17-alkylaled androgens, such as 
methyltestosterone (17-alpha-methyl-testosterone),and 17-alpha-metliyl-19-nor-testosterone, 
or other 19-nor-testosterone derivatives. Because the non-aromatizable androgen of the 
pharmaceutical composition of the present invention is not substantially metabolizable to a 
bioactive form of estrogen before it is cleared from a woman's body, there is a reduced risk 
1 5 of carcinogenesis in breast and endometrial tissue compared to previously available ERT and 
combined hormone replacement preparations. 

The present invention also relates to a method of delivering, by a route other than the 
digestive tract, an effective dose of a non-aromatizable androgen to a woman at higher than 
normal risk of breast cancer or endometrial cancer. Patients witii cancers of tiie breast or 
20 endometrium, breast cancer survivors, and other women at higher tiian normal risk of breast 
cancer are generally denied tiie use of estrogens for tiie management of menopausal symptoms 
and sexual dysfimction resulting from tiieir natural menopausal state or from chemotiierapy- 
induced ovarian feilure. The metijodsoftiie present invention, includingamethod of treating 

or preventing osteoporosis, gives these women, too, an opportunity to enjoy tiie important 
25 bone-protective benefits of hormone replacement tiierapy, as well as relief from vasomotor 
instabiUty, and improved sexual fimctioning and energy levels. In addition, breast cancer 
patients, who notuncommonly experience wasting duringthe course of treatment, may benefit 
from enhancements in body weight, muscle strengtii, and energy resulting from androgen 
replacement theri^y. 

30 In practicmg tiie metiiods of tiie present invention, tiie effective dose of non- 

aromatizable androgen delivered to a woman is lower tiian tiiat allowed by methods 
heretofore, because tiie present invention is directed to compositions formulated to deliver a 
non-aromatizable androgen by any pharmaceutically acceptable defivery system otiier tiian 
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ingestion. Thus in practicing the present methods, a daUy dose in the range of 5 to 500 
micrograms of non-aromatizable androgen is contemplated, to be administered by a route 
other than the digestive tract, but not limited to, adhesive patches, topical creams or ointments 
for transderaial delivery; injection; implant; transmucosal delivery matrices or vaginal 
suppositories or gels. Within the dose range of the present invention, the effective dose for 
any individual woman may vary and can be determined by her physician by routme 
calibration to her individual needs under carefid treatment monitoring. 

The advantage of administering a non-aromatizable androgen within the dose range 
of the present invention is a lower risk of virilizing effects and other adverse effects 
sometimes seen in patients receiving the higher doses of methyltestosterone in previously 
available preparations. The potential forhepatotoxic effects is simUarly reduced by the lower 
doses provided by the present invention. 

These and other advantages and features of the present invention will be described 
more fully in a detailed description of the preferred embodiments which foUows. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention provides methods of androgen replacement therapy and 
pharmaceutical compositions for deUvering, by a route other than the digestive tract, an 
effective dose of a non-aromatizable androgen to a woman, which is mtended to maintain or 
restore her physiologic normality, while avoiding the estrogen exposure from previously 
available hormone replacement metiiods and preparations. The present invention thus avoids 
tiie higher risks of breast cancer and endometrial cancer associated with die administration of 
estrogen and otiier estrogenic compounds, such as aromatizable androgens, including 
testosterone. In the present invention, administration of a non-aromatizable androgen is by 
a delivery route other tiian die digestive tract This permits lower effective doses and tiius 
lowers the risk of virilizing effects and potential Uver toxicity, which are associated witii 

previously available androgen preparations. 

The present invention is directed to methods of treating osteoporosis inawoman. One 

of the principal benefits of the metiiods and compositions of the present invention to 
menopausal women and to women at higher tiian normal risk for breast and endometrial 
cancers is in stabilizing or improving bone density. WhUe tiie present invention does not 
propose a precise mechanism of action, abundant evidence supports die well-established 
conclusion tiiat androgens play a role in building and maintaining bone in women as well as 
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in men. (Rosenberg et al. [1997]). Androgens are known to stimulate osteoblast 
differentiation and proliferation, (Kasperk et al. Studies of the mechanism by which 
androgens enhance mitogenesis and differentiation in bone, J. Clin. Endocrinol. Metab. 
71:1322-29 [1990]). Androgenreceptorshavebeenidentifiedinosteoblast-likecells(Colvard 
et al. Identification of androgen receptors in normal human osteoblast-like cells, Proc. Natl. 
Acad. Sci. USA 86:854-57 [1989]; Wiren et al. Homologous regulation of the androgen 
receptor in human osteoblastic cells, J. Bone Miner. Res., 10(Suppl. 1):S494 [1995]), and 
they may modulate calcium channels in bone cells. (Takeuchi and Guggmo, 24R.25-(OH)2 
Vitamin D3 inhibits J alpha.25-(OH)2 Vitamin D3 and testosterone potentiation of calcium 
channels in osteosarcoma cells, J. Biol. Chem. 271(52):33335-43 [1996]). Androgen 
replacement using the methods and compositions of the present invention will contribute to 
the stabilization or improvement of a woman's bone density, which is among the physiologic 
conditions that the methods of the present invention are intended to maintain or restore to 

physiologic normality. 

The methods of the present invention are ako contemplated to unprove vasomotor 
stabUity, libido, sexual functiomng, and a general feeling of weU-being in a woman to whom 
an effective dose of a non-aromatizable androgen is administered. These, too, are among the 
physiologic conditions that the methods of the present invention are intended to maintain or 
restore to physiologic normality. 

The present invention also relates to a method of androgen replacement therapy for 
a woman and a method of treating or preventing osteoporosis, and compositions for 
administering, by a delivery route other than the digestive tract, an effective dose of a non- 
aiomadzable androgen to a woman at higher than normal risk of breast cancer or endometrial 
cancer. Women are contemplated who have an increased risk relative to the general 
population of women. It is well known that women at increased risk may include fliose 
already diagnosed with a cancer of the breast, ovary or endometrium, or those who have 
successfuUy survived treatment for such cancer, or those withaknovmfemily history of such 

cancers. For example, the skUled practitioner will be able to identify women who would 
benefit fiom androgen replacement Aerapy, but who are at an increased risk of breast cancer, 
based on a first degree family history of breast, ovarian, endometrial, or prostatic cancer. (E.B 
Clans et al.. The calculation ofbreast cancer riskfor women with afirst degree family history 
o/ovariancflm:cr.Breast Cancer Res. Treat. 28(2):115-20[1993];N.Ebyera/.,Fflmi/ia/m^ 
and genetic susceptibility for breast cancer. Cancer Causes Control 5(5):458-70 [1994]; F. 

8 
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Parazinni et al.. Family history of breast, ovarian and endometrial cancer andrisk of breast 
cancer. Int. J. Epidemiol. 22(4):61 4-1 8 [1993]; D.E. Anderson and M X>. Badzioch. Familial 
effects of prostate and other cancers on lifetime breast cancer risk. Breast Cancer Res. Treat 
28(2): 107-13 [1993]; P-J- McCahy et al. Breast and prostate cancer in the relatives of men 
5 with prostate cancers, Br. J. Urol. 78(4):552-56 [1 996]). Also, a higher risk of breast cancer 
may exist in women with such a family history, when they have a high waist-to-hip ratio of 
fet distribution. (T.A. Scl\fiTsetei.,Associationofbo(fyfatdistribution and familial histories 
of breast and ovarian cancer yvith risk of postmenopausal breast cancer. Am. J. Epidemiol. 

138(10):799-803 [1993]). 
10 Women who themselves have had a primary ovarian or uterine cancer have 

substantidlyincreasedriskfordevelopingasecondaiybreastcancer.similarly.prinuiry 

cancer is a significant risk factor for secondary endometrial cancer. (S.A. Narod, Genetics of 
breast and ovarian cancer, Br. Med. BuU. 50(3):656-76 [1994]); J.B. Bokhman and S.J. 
ytoyamoy,RelativeriskofdevelopmentandactivedetectiQnofprimw^ 
15 breast andovariancancer, Eur. J. Gynaecol. Oncol. 14(2):114-118 [1993]; SA. Auranene/ 
al. Primary breast cancer and colon cancer associated with endometrial or ovarian cancer. 
Arm. Chir. Gynaecol. Suppl. 208:5-9 [1994]). Clinical manifestations, such as endometrial 
hyperplasia or breast gross cystic disease may be additional indicators of higher risk. 

Also, for purposes of the present invention, women at higher than normal risk, include 
20 women identified as having genetic maricers associated with greater risk of breast cancer or 
endometrial cancer. Genetic mariters linked with increased breast cancer or endometrial 
cancer risk include, but are not limited to, markers of BRCAl (White et al. Susceptibility 
mutation for breast and ovarian cancer, U.S. PaL No. 5,756,294), Mat-8 (Morrison et al., 
DMA encoding Mat^, U.S. PaL No. 5,728,579). c-erbB.2/neu, FGF.3/INT.2 (M. Estellar et 
25 al.. Detection ofc^rbB/neu and fibroblast growth factor-S/INT-l but not epidermal growth 
f^tor receptor gene amplification in endometrial cancer by differential polymerase chain 
reaction. Cancer 75(8):2139-46 [1995]), or shortened telomere length (T. Levy et al. 
Telomere length in human white blood cells remains constant with age and is shorter in 
breast cancer patients. Anticancer Res. 18(3A):1345-49 [1998]). Hiese and other maricers 
30 may be used by the skilled practitioner to identify women at higher risk of breast or 
endometrial cancers. 

Techniques of assessing higher risk are readily available. These may involve assays 
for breast cancer-associated genetic maricers, as above 0^ie^back,Methodsfor diagnosing an 
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/„crea..rfm*/.r6rea./cancer.U.S.pat.Nos.5,645,995and5683^ 
associated proteins or glycoproteir^ (Morrison et ai, U.S. Pat No. 5.728.579; Quay e, al.. 
Methods and mfor obtainins and assaying mammary fluid samples for breast diseases, 
including cancer, U.S. Pat No. 5,798.266; Haagensen al.. Method of determining the risk 
of breast cancer development, U.S. Pat No. 5.648.224; Manning et al. Methods for 
predicting the behavior of breast tumours, U.S. Pat No. 5.693.465; Olsson. Prognostic 
markers in Uman breast cancer, U.S. Pat No. 5.415.996; FeUer et al.. Breast cancer 
diagnostic blood test, U.S. Pat No. 4.657.851 ; Bartorelli et al. Breast cancer antigens, U.S. 
PatNo 4.383.985;Smithe/fl/..2)e/ec/i«gneoj,toricep«rte/ia/«^^ 

//n«,rfer.U.S.PatNo.4.529,693),orassays,forexample.ofchlorideioninbreastcystflm^ 
(Fleisher et al , Breast cyst fluid screening method for cancer risk assessment, U.S. Pat No. 
4 695,471). This list is not exhaustive, but merely illustrates that means of risk assessment 
for brlast cancer and endometrial cancer are knovm and available to the practitioner. 

n,e methods and compositions of the present invention employ a non-aromatizable 
androgen. An "androgen" is a male sex hormone, for example testosterone or 
dihydrotestosteroncorany other compound thatbinds to andiogenreceptors or bindmg sites 

on any of a woman's cell surfaces, so as to produce within the ceU bearing such a receptor, 
ahormonal cascade withaphysiologic effect similar to that causedby the binding ofamale 

sex hormone to such an androgen receptor. 

H.eskiUedartisanwillbeawarethatandrogenreceptorsarefoundinnumeroustissues 

inwomen,includingtissuesoftheskin.bone.larymcbreast,endometrium,andmyometrium. 

Androgenreceptorsarealsoconcentratedinthenormalfemalebrainianandrogendefic.^^^^ 

«sults in a global loss of sexual desire, decreased sensitivity to sexual stimulation in the 
nipples andintheclitoris.decreasedarousabilityandcapacity for or6asm.lossof muscle to^^^ 

diminished vital energy, thimring and loss of pubic hair, and dry skin. (Wamock et al 
[1997]).Alongwithawoman'sbonedensity,theseareamongthephysiologicconditionsthat 

the methods of the present invention are intended to maintain or restore to physiologic 

nonnality. 

-Non-aromatizable androgen" means an androgen that is not convertible by an 
azomatasetoanestrogenorestrogenprecursor.Thenon-aromatizableandrogencontemplate^ 

in the present invention encompasses androgenic compounds, whether natural or synthetic, 
that are not metabolizable to a biologically active form of estrogen. Androgens use&l m 
practicing themethods of the present invention, or in the pharmaceutical compositions of tiie 
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present inventioii, include naturally occurring or synthetic non-aromatizable androgens, 
including, but not limited to, 17-alkylated androgens and 19-nor-testosterone derivatives. 

A preferred embodiment employs a naturaUy occurring non-aromatizable androgen, 
suchas5-alphareduceddihydrotestosterone.Otherprefeiredembodiments employ synthetic 

5 non-aromatizable androgens, including, but not limited to. 17-alpha-methyl-19-nor. 

testosterone, danazol, fluoxymesterone, methandrostenolone, oxandrolone. oxymetholone. 

stanozolol. or the aroraatase inhibitor testolactone. 

A most preferred embodiment employs methyltestosterone (17-alpha-methyl- 

testosterone). Androgenic progestins are a category of compounds that would be 

10 "non-aiomatizable androgens" for purposes of the present invention, because they 

competitively bind to androgenreceptors with physiologicefifect Androgenic progestins that 

could be employed in a preferred embodiment as a non-aromatizable androgen include, but 
are not limited to. desogestiel. norgestimate. norethindrone, norethinedrone acetate, 
norgestreU or ethynodioldiacetate.Amost preferred embodiment employing an androgenic 

15 progestin, would use levonorgestrel. 

An "effective dose" means a dose of non-aromatizable androgen that wiU produce 
stabilization or improvement in the physiologic condition of an individual woman needing 
androgen replacement therapy. This stabilization or improvement is what is meant by 
"physiologic nonnality" for purposes of tiie present invention. TTie skilled practitioner wiU 

20 readily apprehend that the tests appropriately employed to determine an efective dose will 
depend on the individual clinical needs of each patient The effective dose for each woman 
will depend upon the physiologic reactions of the patient to whom tiie compositions of the 
present invention are administered, and the patients reactions will be monitored by the 
prescribing physician. Itiscontemplated that tiiepharmaceutical compositions of the present 

25 invention may be formulated and manufactured at more than one concentration of non- 
aromatizable androgen, such that modular increments of non-aromatizable androgen may be 
easUy administered within the dose range of5to 500 micrograms per day. This wUl give the 

physician more choices in finding tiie best effective dose for each patient 

Stabilization or improvement in the physiologic condition of an individual woman 
30 may be determined by a practitioner using any appropriate clinical, biochemical, or 
physiologic measurements, screenings, assays, evaluations, monitoring, ortestsknowninthe 

art For example, bone density monitoring may be carried out by conventional methods 
known to one skilled in tiie art. such as dual photon absorptiometry. (E.g.. J.C. Stevenson et 
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al Lancet 336:265-69 [1990]). Libido, sexual functioning, and general energy level may be 
evaluated using standard gynecological measurements or observations, or by query or 
questionnaire directed to the patient (E.g.. Wamock et al. [1997]). The physician may. 
optionally, monitor the patient's serum androgen levels over a period of months in order to 
facUitate the determination of a suitable effective dose of non-aromatizable androgen. Once 
the patient is on long-term androgen therapy, routine monitoring of serum androgen may be 
discontinued, Absent any change in the patient's condition or the appearance of androgenic 
sideeffects. Androgenic side effects may be experienced by patients at higher doses. Early 
side effectsthat are easily recognizedanddetected by the patient andphysicianinclude acne, 
and hirsutism, both of which imply that dose reduction should be considered. These 
symptoms are readily reversible if detected early. Advanced hirsutism, voice changes. 
changesinmuscIemass.orcUtoromegalyaremoreadvancedandrogenexcesssideeffectsthat 

are avoidable by response to early detection and adjustment of dosages accordingly. 

For purposes of the present invention, "administering" means giving, providing, 
dispensing, prescribing, fiimishing, treating with, taking or applying a composition of the 

present invention. 

••DeUvery route other than the digestive tract" means first entry of the non- 
aromatizable androgen into the blood stream of a woman by any route, device, method or 
rnechanismthatdoesnotrequiretiaenon-aromatizableandrogento initially pass throu^ 

of the organs of tiae digestive tract before entering ti.e blood stream. The organs of the 
digestive tract includethe esophagus, stomach, largeintestine. small intestine.or rectum. 

the purposes of the present invention, entry through the mucosa or epitheUum of the mouth. 
i„cludingtiiesublmgualepithelium,isdeUverybyarouteotherthanthedigestivetractOA^ 

deUvery routes that are contemplated by the present invention as "other than the digestive 
tract" include, but are not limited to, adhesive patches, topical creams or ointments for 
transdermal delivery; injection; implant; transmucosal deUvery matrices or vaginal 
suppositories or gels. It is contemplated that the compositions of the present invention are 
fomiulated to deliver an effective dose of an aromatizable androgen by these or any other 
pharmaceutically acceptable non-ingestive delivery system. 

Specific embodiments of delivery routes and pharmaceutically acceptable deUvery 
systems tiiat could be employed by one of skUl in die art in practicing the metiiods and 
compositions of the present invention are now exemplified. The following are presented 
merely to Ulustrate and in no way to limit the possible delivery means contemplated. 



12 



PCT/USOO/00096 

WO 00/40230 

A preferred embodiment of the compositions of the present invention is a topical 
ointment or gel to be applied to the skin. In this embodiment, a composition of the present 
inveDtioncomprises.anon-aromatizableandrogen,inapharmaceuticallyacceptabledel^^^^ 

system comprising a permeation or penetration enhancer, such as polyethylene glycol 
monolaurate.dimethylsulfoxide,N-vinyl-2-pyrroUdone.N-(2-hydro^^^^ 
3.hydroxy-N-methyl-2.pyrroUdone. A variety of conventional thickeners, such as alginate, 
xanthan gum. or petrolatum, may also be employed in the composition. 

Another preferred embodiment of the compositions of the present invention is a 
preparation for transmucosal delivery of a non-aromatizable androgen. A variety of 
10 pharmaceutically acceptable systems for transmucosal delivery of tiierapeutic agents are 
knovm in the art and are compatible with the practice oftiie present invention. (Heiber era/., 

Transmucosal delivery ofmacromolecular drugs, U.S. Pat. Nos. 5,346,701 and 5,516.523; 
Longenecker et al.. Transmembrane formulations for drug administration, U.S. Pat No. 
4.994.439). Transmucosal delivery devices may be in free form, such as a cream, gel. or 
15 o'intin'ent. or may comprise a determinate form such as a tablet, patch, or troche. For 
examplcdeliveryofanon-aromatizableandrogenmay be viaatransmucosaldelivery system 

comprising a laminated composite of, for example, an adhesive layer, a backing layer, an 
androgen-permeablemembranedefiningareservoircontaininganon-aromatizableandrog^ 

a peel seal disc underlymg tiie membrane, one or more heat seals, and a removable release 
20 linct.(EbsrtetaL,Tyamdermaldeltyerysystemwithadhesiyeoverl^^^ 

Pat No. 5,662.925; Chang et al.. Device for administering an active agent to the skin or 

mucosa, U.S. PaL Nos. 4,849,224 and 4.983395). 

Alternatively.atabiet or patch for delivery tiiroughtiie oral mucosamay comprise an 

inner layer containing the tiierapeutic agent of choice, a permeation enhancer, such as a bUe 
25 salt or fusidate, and a hydrophiHc polymer, such as hydroxypropyl ceUulose, hydroxypiopyl 
methylceUulose.hydroxyediylcellulose.dextran.pectin.polyvinylpyriolidone,star^ 

or any of a number of otiier polymers knovm to be useful for tiiis purpose. This im«r layer 
nay have one surfece adapted to contact and adhere to tiie moist mucosal tissue of the oral 
cavity and may have an opposing surfece adhering to an overlying non-adhesive inert layer. 
30 Optionally, such a transmucosal delivery system may be in tiie form of a bilayer tablet, in 
which the inner layer also contains additional bmding agents, flavoring agents, or fiUers. 
Some useful systems employ a non-ionic detergent along ^yitil a permeation enhancer. Ttese 
examples are merely illustrative of available transmucosal delivery technology and are not 
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limiting of the present invention. 

Another preferred embodiment of the compositions of the present invention is a gel 
fordeliveryofanon-aromatizable androgen via the vaginalmucosa,siniUartogelscoininonly 

used for the delivery of progesterone, other female hormones, or various therapeutic agents. 
Hydrogel matrices are knovmforthlspurpose.(Feijen.£foAgra£fcWe;rydroge/«^^^^ 
the controlled release of pharmacologically active agents, U.S. PaL No. 4,925,677). Such 
biodegradable gel matrices may be formed, for example, by cross-linking a proteinaceous 
component andapolysaccharideormucopolysaccharidecomponent,thenloadingwithanon- 

aiomatizable androgen to be delivered. 

Another preferred embodiment of the compositions of the present invention is the 
delivery of a non-aromatizable androgen via a biodegradable matrix implanted within the 
body or under the skin of a woman. The implant matrix may be a hydrogel similar to those 
described above. Altematively.it may be formed from a poly-alpha-amino acid component. 
(Sidman, Biodegradable, implantable drug delivery device, andprocess for preparing and 

using seme, U.S. PaL No. 4,35 1.337). 

A most preferred embodiment of the composition of the present invention is a 
tiansdemial delivery system of a kind known in the art for delivering drugs or homiones. 
including aromatizable androgens. Transdermal delivery systems of the most preferred 
embodiment may be of any number of varieties known in the art For example, delivery of 
anon-aromatizable androgen may be viaadeliverysystemcomprisingalaminated composite 

of an adhesive layer, a backmg layer, an androgen-permeable membrane defining a reservoir 
containing a non-aromatizable androgen, a peel seal disc underlying the membrane, one or 
morebeat seals, andaremovablerelease liner. (Eberterfl/..Tw«5&ma/&/^e/y^5^^^ 
adhesive overlay and peel seal disc, U.S. Pat No. 5.662.925; Chang et al.. Device for 
admimstenng an active agent to the skir, or mucosa, U.S. PaL Nos. 4,849,224 and 
4.983,395). 

Alternatively, a transdermal delivery device of the most preferred embodiment may 
be a matrix type transdermal jwtch. (Chien et al. Transdermal estrogeri^rogestin dosage 
unit, system and process, U.S. PaL Nos. 4,906.169 and 5,023.084; Cleary et al., Diffi^on 
nuurixfortransdermaldn^gadministrationandtransdermaldrugdeliverydevices^^ 
same,V.S. PaL No. 4.91 1,916; Teillaud etal.,EVA-based transdermal matrix system for the 
adJnistration of an estrogen and/or a progestogen, U.S. Pat No. 5.605.702; 
W^r^^shv^etaL.Transdermaldrugdeliverymatrixforcoadministeringestradi^ 
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a„orter5teroW,U.S.PatNo.5J83^08;Ebertera/.,Mer/M,<fc/orprovi*^^ 
optioru,llyestrogenreplacemenitherapytowomen,\J.S.?^i.^^^^^ Tliematrixof 
the patch may comprise a basal support layer, such as an acrylic or ethylene/vinyl acetate 
copolymer or a polyurethane foam or ceilulosic material, and an adhesive, such as, but not 
linntedto.polysiloxane.Indiecompositionsofthepresentinvention,thepolymermatrixalso 

contains a non-aromatizable androgen, without any estrogen or estrogenic compound, as 
describedaboVe.andoptionally,apenetration^nhancingveMcleorcairier.suchasN-vinyl-2- 

pynolidone. NK2-hydroxyethyl>pyrroUdone. or 3-hydroxy.N-methyl-2-pyrroiidone. The 

adhesive"patchmaybepr«sure-sensitive, to release thenon-aromati^ 

skinoftheuser >vhenthepatchmatrixhasbeenappUedto her skin. Thepatchmay optionally 

compriseanmertbackinglayerinadditiontoamatrixlayer,ormaycomprisemul.tip]edosage 

units or layers. 

By avoiding delivery of a non-aromatizable androgen by way of the digestive tract, 
the present invention has the advantage of providing a lower efective dose than would be 
possible by ingestion. Before entering the blood stream, an ingested non-aromatizable 
androgen, for example, methyltestosterone, faces degradative processes associated with the 
digestive tract and hepatic enzymes. Therefore, in addition to a lower risk of virilizing side 
effects, one advantage of lowering the effective dose as much as possible is a lesser potential 
risk of liver toxicity. 

While the invention has been described with reference to its preferred embodiments, 
it will be appreciated by those skilled in this art that variations may be made departing ftom 
the precise examples of the methods and compositions disclosed herein, which, nonetheless, 
embody the invention defined by the following claims. 
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CLAIMS 

1 . A method of androgen replacement therapy to maintain or restore a woman's 
physiologic normality, comprising: 

administering to a woman, by a delivery route other than the digestive tract, 5 to 500 
micrograms per day of a non-aromatizable androgen, without estradiol or any estrogenic 
compound, whereby the woman's physiologic nonnality is maintained or restored. 

2. The method of Claim 1, wherein said non-aromatizable androgen is 
methyltestosterone. 

3. The method of Claun 1 , wherein said non-aromatizable androgen is selected 

from the group consistmg of 17-alpha-methyl-testosterone, 17-alpha-me1hyl-l9-nor. 
testosterone, danazol, fluoxymesterone, methandrostenolone. oxandrolone, oxymetholone, 

stanozolol, and testolactone. 

4. The method of Claim I , wherein said non-aromatizable androgen is 5-alpha 

reduced dihydrotestosterone. 

5. The method of Claim 1 , wherein said route is a transdermal delivery route, 

6. The method of Claim 1, A^dierem said route is an injection or implant delivery 

route. 

7. The method of Claim 1 , wherein said route is a transmucosal delivery route. 

8. The method of Claim 7, wherein said route is an oral mucosal delivery route. 

9. The method of Claim 7, wherein said route is a vaginal mucosal delivery route. 

10. The method of Claim 1, v^dierein said non-aromatizable androgen is an 
androgenic progestin selected from the group consisting of desogestrel, norgestimate, 
norethindrone, norethinedrone acetate, norgestrel, ethynodiol diacetate and levonorgestrcL 

11. The method of Claim 10, wherein said androgenic progestin is levonorgestrcL 

12. Amethodof andiogenreplacementtherapy forawomanathigherthannormal 
risk of breast cancer or endometrial cancer, comprising: 

administering to a woman at higher than normal risk of breast cancer or endometrial 
cancer, by a delivery route other than the digestive tract, 5 to 500 micrograms per day of a 
non-aromatizable androgen, without estradiol or any estrogenic compound, whereby the 
woman's physiologic normality is maintained or restored and her exposure to estrogen is 
minimized. 

13. The method of Claim 12, wherein said non-aromatizable androgen is 
methyltestosterone. 
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14. The method of Claim 12, wherein said non-aromatizable androgen is selected 
fix>m the group consisting of 1 T-alpha-methyl-testosterone, 17-alpha-methyM9-nor- 
testosterone, danazol, fluoxymesterone, methandrostenolone, oxandrolone, oxymetholone, 
stanozolol, and testolactone. 

15. The method of Claim 12, wherein said non-aromatizable androgen is 5-alpha 
reduced dihydrotestosterone. 

16. The method of Claim 12, wherein said route is a transdermal delivery route. 

17. The method of Claim 12,wheremsaidrouteisaninjectionorimplantdelivery 

route. 

18. The method of Claim 12, wherein said route is a transmucosal delivery route. 

1 9. The method of Claim 1 8, wherem said route is an oral mucosal delivery route. 

20. The method of Claim 18, wherein said route is a vaginal mucosal delivery 

route. 

21. The method of Claim 12, wherem said non-aromatizable androgen is an 
androgenic progestin selected from the group consisting of desogestrel, norgcstimate, 
norethindrone, norethinedrone acetate, norgestrel, ethynodiol diacetate and levonorgestrel. 

22. The method of Claim 2 1 , wherein said androgenic progestin is levonorgestrel. 

23. A method of treating or preventing osteoporosis in a woman at higher than 
normal risk of breast cancer or endometrial cancer, comprising: 

administering to a woman at higher than normal risk of breast cancer or endometrial 
cancer, by a route other than the digestive tract, 5 to 500 micrograms per day of a non- 
aromatizable androgen, without estradiol or any estrogenic compound, whereby die woman's 
bone density is stably maintained or unproved and her exposure to estrogen is minimized. 

24. The method of Claim 23, wherein said non-aromatizable androgen is 
methyltestosterone. 

25. The method of Claim 23, wherein said non-aromatizable androgen is selected 
from the group consisting of 17-alpha-methyl-testosterone, 17^alpha-mcthyl-19-nor- 
testostemne, danazol, fluoxymesterone, methandrostenolone, oxandrolone, oxymetholone, 
stanozolol, and testolactone. 

26. The method of Claim 23, wherein said non-aromatizable androgen is 5-alpha 

reduced dihydrotestosterone. 

27. The method of Claun 23, wherem said route is a transdermal delivery route. 

28. The method of Claim 23, whereui said route is an injection or implant delivery 
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route. 

29. The method of Claim 23, wherein said route is a transmucosal delivery route, 

30. The method of Claim 29, wherein said route is an oral mucosal delivery route. 

31. The method of Claim 29, wherein said route is a vaginal mucosal delivery 

route. 

32. The method of Claim 23, wherein said non-aromatizable androgen is an 
androgenic progestin selected from the group consisting of desogestrel, norgestunate, 
norethindrone, norethmedrone acetate, norgestrel, ethynodiol diacetate and levonorgestrel. 

33. The method of Claim 32, wherein said androgenic progestin is levonorgestrel, 

34. A pharmaceutical composition for delivering androgen to a woman by a route 
other than her digestive tract, said composition comprising a non-aromatizable androgen, 
without estradiol or any estrogenic compound, in apharmaceutically acceptable non-ingestive 
delivery system formulated to deliver 5 to 500 micrograms per day of said non-aromatizable 
androgen. 

35. The pharmaceutical composition of Claim 34, wherein said non-aromatizable 

androgen is synthetic. 

36. The pharmaceutical composition of Claim 34 wherein said non-aromatizable 

androgen is methyltestosterone. 

37. The pharmaceutical composition of Claim 34, wherein said non-aromatizable 
androgen is selected from the group consisting of 17-alpha-methyl-testosterone, 17-alpha- 
methyH9-nor-testosterone, danazol, fluoxymesterone, metfaandrostenolone, oxandrolone, 
oxymethoione, stanozolol, and testolactone. 

38. The pharmaceutical composition of Claim 34, wherein said non-aromatizable 
androgen is 5-alpha reduced dihydrotestosterone. 

39. The pharmaceutical composition of Claim 34, wherein said delivery system 
is a transdermal delivery system. 

40. The pharmaceutical composition of Claim 39, wherein said delivery system 

comprises an adhesive patch. 

41 . The pharmaceutical composition of Claim 39, wherem said delivery system 

comprises a gel or cream. 

42. The pharmaceutical composition of Claim 34, vAerein said delivery system 

is an injection or implant delivery system. 

43. The pharmaceutical composition of Claim 34, wherein said delivery system 
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is a transmucosal delivery system. 

44. The phannaceutical composition of Claim 43, wherein said deUvery system 

is an oral transmucosal delivery system. 

45. The pharmaceutical composition of Claun 43, wherein said delivery system 

is a vaginal transmucosal delivery system. 

46. The pharmaceutical composition of Claim 34, wherein said non-aromatizable 
androgen is aii androgenic progestin selected from tiie group consisting of desogestrel. 
norgestimate, noretitindrone, noretiunedrone acetate, norgestrel, ethynodiol diacetate and 
levonorgestrel. 

47. The pharmaceutical composition of Claim 36, capable of deUvering a daUy 
dose of methyltestosterone within the range of 5 to 500 micrograms. 

48. A phannaceutical composition for delivering a non-aromatizable androgen to 
a woman by a route other than her digestive tract, said composition comprising 
methyltestosterone deUverable at a daily dose of 5 to 500 micrograms per day, without 
estradiol or any estrogenic compound, inapharmaceuticallyacceptablenon-ingestive delivery 

system. 

49. The pharmaceutical composition of Claim 48, wherein said delivery system 

is a transdermal delivery system. 

50. The pharmaceutical composition of Claim 48, wherein said delivery system 

is a transmucosal delivery system. 

51 . The pharmaceutical composition of Claim 48, wherein said delivery system 

is an injection or implant delivery system. 
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flrizaWe androgen is administered daily. Pharmaceutical conq)ositions for deUvering a non-aromatizable andn>gen to a won^ 
hidier than uOTual risk of breast cancer or endometrial cancer, are formulated to deUver an effective dose iransdamally tr^ 
mucosaHy or by any delivery route, except die digestive tract Non-aromatizable androgens that are contonplated mclude, but 
are notlimited to, methyliestosierone. l7-al5*Miethyl-19-nor-testosterone, danazol fluoxymesterone. methandrostenolone, omu- 
dmlone oxymetholone, stanozolol. and testolactone. But also contemplated amoung useful non-annnatizable androgens are andro- 
Pcnic nJojr^. inchiding desogestrel, norgestimate. noiethindrone, norethinedrone acetate, norgesHel, ethynodiol diacetate ^d 
levanor^tieL Hie absence from diese conqwsitions of estradiol, or any estrogenic compound, such as testosterone, avoids Ae 
estrofien™osure which increases the cancer rist Androgen delivery other tiian by ingestion permits lower effective doses and dius 
lowers die risk of virilizing effects and potential liver toxicity than previously available androgen replacement preparations. 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-3.5-9,12.14,16-20.23-25,27-31.34-37. 
39-45 (all partially). 13,47-51 



Use of 17-alpha-niethyl -testosterone to maintain or restore a 
woman's physiologic normality, provide for androgen 
replacanent therapy and to treat or prevent osteoporosis and 
pharmaceutical conpositions comprising 
17-alpha-inethyl -testosterone. 



Claims: 1,3.5-9.12,14.16-20.23-25.27-31.34-37. 
39-45 (all partially) 



'■'.) 



Use of 17-alpha-methyl-19-nortestosterone to maintain 
restore a woman's physiologic normality, provide for 
androgen replacement therapy and to treat or prevent 
osteoporosis and pharmaceutical compositions comprising 
17-alpha-niethyl -19-nortestosterone. 



3. Claims: 1,3,5-9.12,14.16-29.23-25.27-31.34-37. 
39-45 (all partially) 



or 



Use of danazol to maintain or restore a woman's physiologic 
normality, provide for androgen replacanent therapy and to 
treat or prevent osteoporosis and pharmaceutical 
compositions comprising danazol. 

4. Claims: 1,3,5-9,12,14,16-20,23-25,27-31.34-37. 
39-45 (all partially) 

Use of fluoxymesterone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising fluoxymesterone. 



5. Claims: 1.3.5-9.12.14.16-20.23-25.27-31,34-37. 
39-45 (all partially) 



Use of irethandrostenolone to maintain or restore a wcrnian s 
physiologic normality, provide for androgen replacanent 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising raethandrostenolone. 
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,. Claims: 1.3.5-9.12.14.16-20.23-25,27-31.34-37. 
39-45 (all partially) 



Use of oxandrolone to maintain or restore a woman s 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
phannaceutical compositions comprising oxandrolone. 

7. Claims: 1,3,5-9.12.14.16-29.23-25.27-31.34-37. 

39-45 (all partially) 

Use of oxymetholone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions canprising oxymetholone. 

8. Claims: 1.3.4-9.12,14.16-20 23-25.27-31.34-37. 

39-45 (all partially). 4,15.26.38 

Use of stanozolol and 5-alpha reduced dihydrotestosterone 
(stanozolone) to maintain or restore a woman's Physiologic 
normality, provide for androgen replacement therapy and to 
treat or prevent osteoporosis and pharmaceutical 
compositions comprising stanozolol and 5-alpha reduced 
di hydrotestosterone ( stanozol one) . 

9. Claims: 1.3.5-9.12.14.15-20.23-25,27-31.34-37.39-45. 

(all partially) 

Use of testolactone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising testolactone. 

IG. Claims: 1.10.12.21.23.27-32.34.46 (all partially) 

Use of desogestrel to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis ana 
pharmaceutical compositions comprising desogestrel. 

11. Claims: 1.10,12,21,23,27-32,34,46 (all partially) 

Use of norgestimate to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
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pharmaceutical compositions comprising norgestimate. 

12. Claims: 1,10.12,21.23.27-32,34.46 (all partially) 

Use of norethindrone or norethindrone acetate to maintain or 
restore a woman's physiologic normality, provide for 
androgen replacement therapy and to treat or Prevent 
osteoporosis and pharmaceutical compositions comprising 
norethindrone or norethindrone acetate. 

13. Claims: 1.10.12.21.23.27-32.34,46 (all partially). 11.22,33 

Use of norgestrel or levonorgestrel to maintain or restore a 
woman's physiologic normality, provide for androgen 
?SIlScLSnt therapy and to treat or. prevent osteoporosis and 
pharmaceutical compositions comprising norgestrel or 
levonorgestrel. 

14. Claims: 1.10,12.21,23.27-32.34,46 (all partially) 

Use of ethynodiol di acetate to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions conpnsing ethynodiol di acetate. 
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FUFTTHER INFORMATION CONTIMUED FROM PCT/ISA/ 210 



Continuation of Box 3. 

AUhouqh claims 1-33 are directed to a method of treatment of the 
human/animal -body, the search for the first invention has been earned 
out and based on the alleged effects of the pound/composition. 



Further defect (s) under Article 17 (2) (a); 



Continuation of Box 3. 

Present claims 1.5-9,12.16-20.23,27-31.34.35,39,48-51 relate to a 

therapeutic appli cation/pharmaceutical composition defined 

bv reference to the following parameter(s) : _ 

PI: (synthetic) non-aromatizable androgen/estrogenic compound. 

The use of these parameters in the present context is considered to lead 
to a lack of clarity within the meaning of Article 6 PCT. It is 
imoossible to compare the parameters the applicant has chosen to anploy 
with what is set out in the prior art. The lack of clarity is such as to 
render a meaningful complete search impossible. Consequently, the search 
for the first invention has been restricted to the therapeutic use of 
17-alpha-methyl testosterone in relation to the restoration of a woman s 
Dhvsiologic normality (androgen replacanent therapy, treatment or 
prevention of osteoporosis) by a delivery route other than the digestive 
tract. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
Orel imi nary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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(54) Title: HORMONE REPLACEMENT FOR BREAST CANCER PATIENTS 

(57^ Abstract- Disclosed is a mediod of androgen replacement therapy to maintain or restore a woman's i^ysiologic normaHty. 
including her bone density, vasomoter stability, sexual function, and energy. Also described is a method of d-eatmg or preventing 
osteopo^sis in women. A woman is administered pharmaceutical compositions, comprising a non-aromatizable androgen, without 
estra^ol or any estrogenic compound, by a route other than the digestive tract, such that 5 to 500 micrograms of the non-arom- 
atizable androgen is administered daily. Pharmaceutical compositions for delivering a non-aromatizable androgen to a woman at 
higher than normal risk of breast cancer or endometrial cancer, are foitnulaled to deUver an effective dose transdOTiaUy. tians- 
mua)sally or by any deUvery route, except the digestive tracL Non-aromatizable androgens that are contemplated include, but 
are not limited to. methyltestosterone, 1 7-alpha-methyM9-nor-testosterone, danazol. fluoxymesterone, methandrostenolone. o^- 
drolone. oxymetholone, stanozolol and lestolactone. But also contemplated amoung useful non-aromatizable aiK^ge^ are andro- 
genic progitins, including desogestiel. norgestimate, norethindrone. norediinedrx>ne acetate, norgestrel. ethynodrol diacetate and 
levonorgStrel The absence from these compositions of estradiol or any estrogenic compound, such as testosterone, avoids &e 
estrogen exposure which increases the cancer risk. Androgen delivery other than by ingestion permits lower effective doses and thus 
lowen! the risk of virilizing effects and potential liver toxicity than previously available androgen replacement preparations. 
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2 I I Claims Nos ' 

— because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



^' ^^se [hey are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 



This Intemational Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



□ As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 

I [ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



□ As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
covers only those claims for which fees were paid, specifically claims f^os.: 
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FURTHER INFORMATION CONTINUED FROM POT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-3,5-9,12,14,16-20,23-25,27-31,34-37, 
39-45 (all partially), 13,47-51 



Use of 17-alpha-methyl -testosterone to maintain or restore a 
woman's physiologic normality, provide for androgen 
replacement therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising 
17-al pha-methyl -testosterone. 



2. Claims: 1,3,5-9,12,14,16-20,23-25,27-31,34-37, 
39-45 (all partially) 



Use of 17-al pha-methyl ^19-nortestosterone to maintain or 
restore a woman's physiologic normality, provide for 
androgen replacement therapy and to treat or prevent 
osteoporosis and pharmaceutical compositions comprising 
17-al pha-methyl -19-nortestosterone . 



3. Claims: 1,3,5-9,12.14,16-20,23-25,27-31,34-37, 
39-45 (all partially) 



Use of danazol to maintain or restore a woman's physiologic 
normality, provide for androgen replacement therapy and to 
treat or prevent osteoporosis and pharmaceutical 
compositions comprising danazol . 



4. Claims: 1,3,5-9,12,14,16-20,23-25,27-31,34-37, 
39-45 (all partially) 



Use of fluoxymesterone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising fluoxymesterone. 



5. Claims: 1,3,5-9,12,14,16-20,23-25,27-31,34-37, 
39-45 (all partially) 



Use of methandrostenolone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising methandrostenolone. 
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6. Claims: 1,3,5-9,12,14,16-20,23-25,27-31,34-37, 
39-45 (all partially) 



Use of oxandrolone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising oxandrolone. 



1. Claims: 1,3,5-9,12,14,16-20,23-25,27-31,34-37, 
39-45 (all partially) 



Use of oxymetholone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising oxymetholone. 



8. Claims: 1,3,4-9,12,14,16-20,23-25,27-31,34-37, 
39-45 (all partially), 4,15,26,38 



Use of stanozolol and 5-alpha reduced dihydrotestosterone 
(stanozolone) to maintain or restore a woman's physiologic 
normality, provide for androgen replacement therapy and to 
treat or prevent osteoporosis and pharmaceutical 
compositions comprising stanozolol and 5-alpha reduced 
dihydrotestosterone (stanozolone) . 



9. Claims: 1,3,5-9,12,14,16-20,23-25,27-31,34-37,39-45, 
(all partially) 



Use of testolactone to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising testolactone. 



10. Claims: 1,10,12,21,23,27-32,34,46 (all partially) 

Use of desogestrel to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising desogestrel. 



11. Claims: 1,10,12,21,23,27-32,34,46 (all partially) 

Use of norgestimate to maintain or restore a woman's 
physiologic normality, provide for androgen replacement 
therapy and to treat or prevent osteoporosis and 
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pharmaceutical compositions comprising norgestimate. 



12. Claims: 1,10,12,21,23,27-32.34,46 (all partially) 

Use of norethindrone or norethindrone acetate to maintain or 
restore a woman's physiologic normality, provide for 
androgen replacement therapy and to treat or prevent 
osteoporosis and pharmaceutical compositions comprising 
norethindrone or norethindrone acetate. 



13. Claims: 1,10,12,21,23,27-32,34,46 (all partially), 11,22,33 



Use of norgestrel or levonorgestrel to maintain or restore a 
woman's physiologic normality, provide for androgen 
replacement therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising norgestrel or 
levonorgestrel . 



14. Claims: 1,10,12,21,23,27-32,34,46 (all partially) 

Use of ethynodiol di acetate to maintain or restore a woman's 
physiologic normality, provide for androgen replacanent 
therapy and to treat or prevent osteoporosis and 
pharmaceutical compositions comprising ethynodiol di acetate. 
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Continuation of Box 3. 

Although claims 1-33 are directed to a method of treatment of the 
human/animal -body, the search for the first invention has been carried 
out and based on the alleged effects of the pound/composition. 



Further defect(s) under Article 17(2) (a): 



Continuation of Box 3. 



Present claims 1,5-9,12,15-29,23,27-31,34,35,39,48-51 relate to a 

therapeutic application/pharmaceutical composition defined 

by reference to the following parameter(s) : 

PI: (synthetic) non-aromatizable androgen/estrogenic compound. 

The use of these parameters in the present context is considered to lead 
to a lack of clarity within the meaning of Article 6 PCT. It is 
impossible to compare the parameters the applicant has chosen to employ 
with what is set out in the prior art. The lack of clarity is such as to 
render a meaningful complete search impossible. Consequently, the search 
for the first invention has been restricted to the therapeutic use of 
17-alpha-methyl testosterone in relation to the restoration of a woman's 
physiologic normality (androgen replacement therapy, treatment or 
prevention of osteoporosis) by a delivery route other than the digestive 
tract. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 65.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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